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Abstract
Midazolam is a short-acting benzodiazepine with central nervous system depressing action, 
commonly used for conscious sedation for various procedures and for its pharmacologic 
properties.
In literature, severe adverse reactions to this drug are described, but only in few cases 
positive allergological tests were demonstrated.
The authors collected herein five clinical cases of different allergic reactions to midazolam 
demonstrated by positive skin tests.
The 1° case is a suspected Kounis syndrome with cardiorespiratory arrest during an elective 
video laparoscopic cholecystectomy. The 2° and 5° cases are two systemic reactions with 
involvement of the skin and the gastrointestinal/respiratory system during elective surger-
ies in two patients with clinical history of atopia, while the 3° and 4° cases are local skin 
reactions in correspondence with the infusion site of midazolam during the execution of a 
colonoscopy.
All the patients performed a complete allergological evaluation for the reaction involved 
drugs. In all cases, only the intradermal test (IDT) with midazolam at 0.5 mg/mL was posi-
tive. Allergological tests performed in 10 healthy controls with negative results supported the 
diagnosis.
Therefore, midazolam is often considered a safe drug, because it does not have any active 
metabolites, in rare cases, it could cause different types of allergic adverse reactions: from 
severe anaphylaxis with cardiorespiratory arrest to simple local skin reactions.
Skin tests remain the first line in the diagnosis of an immediate-type hypersensitivity to mid-
azolam; even if they could lose in sensitivity with increasing latency from the event. However 
the concentrations recommended by current guidelines of European Network for Drug Allergy 
(ENDA) and the European Academy of Allergy and Clinical Immunology (EAACI) drug allergy 
interest groups might not rule out some false-positive reactions due to an irritant effect that 
should be considered. In doubt cases, other allergological or laboratory tests (i.e., basophil 
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colitis + Basedow disease in the first one and eosinophilic 
colitis + nickel allergy in the second one, that respectively 
presented urticarial rash and edema/erythema localized 
on the infusion site of a sedation with midazolam 2 mg + 
meperidine 50 mg during an elective colonoscopy. Clinical 
remission was obtained after intravenously administering 
methylprednisolone and chlorphenamine in the first one 
and betamethasone in the second one. Later, they avoided 
the administration of these drugs or any type of sedation 
for surgical procedures.

In the 5° case, a male patient of 19 years old with atopic 
dermatitis and familiar history of drug hypersensitivity 
reactions, presented an itching erythematous widespread 
rash + laryngeal edema/dyspnoea after a few minutes from 
an orthopaedic surgery performed by locally administering 
mepivacaine 350 mg + ropivacaine 20 mg and intravenously 
fentanyl 50 µg, midazolam 2 mg and cefazoline 1 g. Clinical 
remission was obtained after a few hours from the admin-
istration of hydrocortisone 1 g + dexamethasone 8 mg + 
chlorphenamine 10 mg intravenously and epinephrine with 
aerosol. Even here routine preoperative tests were normal.

All the patients were admitted to the Allergy Unit for 
an allergological evaluation. In every case that was eval-
uated, the culprit drugs included latex and chlorhexidine 
in the first case and penicillins/cefalosporins, respectively, 
in the second and fifth case. Skin prick tests (SPTs) and 
intradermal tests (IDTs), with the involved drugs, were per-
formed at the concentrations described by Brockow and 
co-workers.8 Both allergological tests were conducted on 
the volar forearm of the patients; and for IDT, a test solu-
tion (0.03–0.05 mL) was injected intradermally into the skin 
to produce a bleb of 2–3 mm in diameter.

Histamine (10 mg/mL) was used as a positive control 
and saline solution (0.9%) as a negative control. According 
to the criteria defined by the European Network for Drug 
Allergy (ENDA),9 the SPT was considered positive if a wheal 
of ≥3 mm in diameter was observed after 20 min; while for 
IDT, if the size of the initial wheal increased by at least 
3 mm in diameter and was surrounded by erythema after 
20 min then it was considered positive. Moreover, specific 
IgEs (UniCAP-Phadia, Thermofisher, Uppsala, Sweden) were 
performed for:

•	 latex, chlorhexidine, morphine and pholcodine (these 
last drugs have a quaternary ammonium homologous to 
atracurium) in the first case;

•	 penicillin G, penicillin V, amoxicillin, ampicillin and cefa-
clor in the second case;

•	 cefaclor and latex in the fifth case.

Introduction

Midazolam is a short-acting benzodiazepine with central 
nervous system depressing action, commonly used for con-
scious sedation for various procedures and for its pharma-
cologic properties.1 In literature, severe adverse reactions 
to this drug are described,2–7 but only in few cases positive 
allergological tests were demonstrated.5,7

The authors collected herein five clinical cases of dif-
ferent allergic reactions to midazolam demonstrated by 
positive allergological tests.

Clinical Cases

In the 1° case, a male patient of 54 years old, apparently 
in good health and without allergic diseases, underwent 
an elective video laparoscopic cholecystectomy. He had 
normal routine preoperative tests. Intravenously premed-
ication with midazolam 2 mg, propofol 150 mg, fentanyl 
50 µg and atracurium 35 mg was performed with tracheal 
intubation, monitoring heart activity with electrocardiog-
raphy (ECG), blood pressure (BP), arterial oxygen satura-
tion (SaO2) and end-tidal CO2 (ETCO2). After a few minutes, 
bradycardia with wide QRS and ST-segment elevation 
appeared on the ECG. Despite supplying him of oxygen 
with assisted ventilation and atropine administration, he 
presented a progressive decrease of heart frequency (HF) 
and BP until asystole. The resuscitation staff performed a 
cardiopulmonary resuscitation on the patient until there 
was recovery of a spontaneous circulation with peripheral 
pulses and the normalization of his BP and HF. A few hours 
later, the patient was healthy with stable vital signs.

In the 2° case, a female patient of 24 years old with 
clinical history of allergic rhinitis and non-specific lipid 
transfer protein allergy, underwent an elective surgery 
for breast fibroadenoma. Routine preoperative tests were 
normal. Premedication consisted of locally administering 
lidocaine 200 mg + ropivacaine 20 mg and by intravenously 
midazolam 3 mg + sufentanil 25 µg. Also, an oral prophy-
lactic therapy with amoxicillin/clavulanic-acid, cetirizine, 
betamethasone, and ranitidine a few days before the 
surgery was performed. After 2 h from the surgical pro-
cedure, she presented with nausea, epigastric pain, and 
an itching widespread erythematous rash. Intravenously 
chlorphenamine and methylprednisolone were given with 
complete clinical remission.

The 3° and 4° cases involved two female patients 
of 46 and 49 years old with clinical history of ulcerative 

activation tests, serum tryptase, or provocation tests) remain useful to support the diagnosis 
of an IgE-mediated reaction.
Midazolam associated anaphylaxis is relatively rare and the risk factors associated with 
this event are actually unknown; however, it remains important to obtain a detailed 
allergic history and each surgical/endoscopic examination unit should be prepared to 
handle any situation or emergency that may occur.
© 2021 Codon Publications. Published by Codon Publications.
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In all the cases, only the IDT with midazolam at 
0.5 mg/mL was positive. SPT at the maximum non-irritant 
concentration (5 mg/mL) resulted negative. Allergological 
tests performed in 10 healthy controls with negative results 
supported the diagnosis. In Table 1 all the positive reac-
tions of the skin tests with midazolam are represented. In 
Figure  1, the skin reaction during the IDT of the second 
case is represented.

Discussion

The 1° case represents a case of cardiorespiratory arrest in 
a patient with demonstrated IgE-mediated allergy to mid-
azolam. Ates et al.10 described a case of acute coronary 
syndrome during a transurethral prostatectomy (TUR-P) 
after intravenously administering midazolam injection with 
increment of serum troponin level and tryptase that was 

Table 1

N° Case SPT 5 mg/mL 
(mm)

Initial wheal 
IDT 0.5 mg/mL

Reading wheal IDT 
0.5 mg/mL (mm)

1° 0 3 ⦸ 6 ⦸ W and 15 ⦸ E
2° 0 3 ⦸ 8 ⦸ W and 28 ⦸ E
3° 0 3 ⦸ 6 ⦸ W and 12 ⦸ E
4° 0 3 ⦸ 8 ⦸ W and 15 ⦸ E
5° 0 3 ⦸ 8 ⦸ W and 10 ⦸ E

⦸ = diameter,· W =wheal; E=erythema
IDT: Intradermal test; SPT: Skin prick test.

Figure 1  Intradermal test with midazolam at 0.5 mg/mL 
revealed a 8-mm diameter wheal and a 28-mm diameter 
erythema (Case 2).

suggestive of a Kounis syndrome; but no allergological tests 
were performed. The patient showed clinical (bradycardia, 
cardiorespiratory arrest, hypotension) and electrocardio-
graphic signs (sinus bradycardia, ST-segment elevation with 
wide QRS), but none of the laboratory or imaging signs were 
able to confirm the syndrome.11 In conclusion, the first case 
could be a suspected Kounis syndrome in a patient with 
demonstrated IgE-mediated allergy to midazolam.

The 2° and 5° cases are two systemic reactions with 
involvement of the skin and gastrointestinal/respiratory 
system during elective surgeries in two patients with 
clinical history of atopia. In both the cases, the positive 
results of the allergological tests were suggestive of an IgE-
mediated allergy to this drug.

In the 3° and 4° cases, the authors described local 
skin reactions in correspondence with the infusion site of 
midazolam during the execution of a colonoscopy. In both 
cases, the patients had a history of gastrointestinal dis-
eases (respectively, ulcerative colitis and eosinophilic coli-
tis) but the laboratory tests were normal at the time of the 
endoscopic procedure.

In literature, only a few cases described a midaz-
olam hypersensitivity confirmed by positive allergological 
tests.5–7 Therefore, midazolam is often considered a safe 
drug, because it does not have any active metabolites, in 
rare cases, it could cause different types of allergic adverse 
reactions: from severe anaphylaxis with cardiorespiratory 
arrest to simple local skin reactions.

Skin tests remain the first line in the diagnosis of an 
immediate-type hypersensitivity to midazolam; even if 
they could lose in sensitivity with increasing latency from 
the event. In particular, IDTs appear here to be more sen-
sitive than SPTs to detect an IgE-mediated allergy to this 
drug. However, the concentration of 0.5 mg/mL used herein 
for IDTs recommended by current guidelines of ENDA and 
the European Academy of Allergy and Clinical Immunology 
(EAACI) drug allergy interest groups, might not rule out 
some false-positive reactions due to an irritant effect of 
the drug. In a study conducted by N. Hagau et al.12 using 
more clustered concentrations of the drug rather than 
those resulting from decimal dilutions, they identified that 
the maximum non-irritant concentration for IDT with mid-
azolam should be considered 0.25 mg/mL instead of 0.5 
mg/mL; since it has been found to be less associated with 
false positive reactions.12 However, the authors decided to 
follow the indications of ENDA/EAACI guidelines since the 
allergological tests (SPTs and IDTs) performed with the 
same concentration of the studied patient group showed 
negative results in their control group. Moreover, especially 
in the 1°, 2°, and 5° cases, clinical histories of patients 
seem highly suggestive of an IgE-mediated reaction to this 
drug; while in the 3° and 4° cases, an irritant effect of 
the drug during intravenous infusion cannot be excluded. 
For this reason, in the doubt cases, it remains useful to 
perform other allergological tests (e.g., basophil activation 
tests [BATs] or provocation tests) to support the diagnosis 
of a possible IgE-mediated reaction. In particular, the BAT 
should be used complementary to skin tests in patients 
with perioperative anaphylactic or anaphylactoid reac-
tions, especially if it is supposed an IgE-mediated mech-
anism and skin tests are inconclusive. However, a recent 
study about the utility of this test to assess perioperative 
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anaphylactic reactions showed a discrepancy between the 
number of positive reactions in skin testing performed 
with many perioperative substances (analgesics, antibiot-
ics, local anesthetics, narcotics included midazolam and 
neuromuscular blocking agents) and the number of pos-
itive results in BAT. According to the authors, this could 
be explained by non-IgE mediated mechanisms or by irri-
tative reactions of drugs itself or by a low sensitivity of 
the test. Conversely, BAT seems to have a good specificity 
and a positive reaction with a high activation of basophils 
and identifies the culprit agent in perioperative hypersen-
sitivity reactions with high probability.13 Moreover, in these 
cases also a serum tryptase assay is always recommended 
to evaluate the causative symptoms of an anaphylactic 
reaction if it is suspected.

Conclusion

Midazolam-associated anaphylaxis is relatively rare and 
risk factors associated to this event are actually unknown; 
however, it remains important to obtain a detailed aller-
gic history and each surgical/endoscopic examination unit 
should be prepared to handle any situation or emergency 
that may occur.

All the patients present in this case series have given 
the consent for publication of their identifiable details.
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